Characterisation of plasmids implicated in the mobilisation of extended-spectrum and AmpC β-lactamase genes in clinical Salmonella enterica isolates and temporal stability of the resistance genotype.
Plasmids implicated in the mobilisation of β-lactamase genes in extended-spectrum β-lactamase (ESBL)- and AmpC-producing Salmonella enterica isolates recovered from three Spanish hospitals were characterised. The temporal stability of these plasmids and of the resistance phenotype without antimicrobial pressure was also assessed in the laboratory setting. The resistance determinants and their genetic environments were characterised by PCR sequencing, and their genomic location was analysed by S1 nuclease pulsed-field gel electrophoresis (PFGE) and I-CeuI PFGE, followed by Southern blot hybridisation. The 11 S. enterica studied strains carried blaCTX-M-9 (serovar Virchow, 2 isolates), blaCTX-M-10 (Virchow, 2), blaCTX-M-14 (Enteritidis, 1), blaCTX-M-15 (Gnesta and S. enterica group C, 2), blaSHV-2 (Livingstone, 1), blaSHV-12 (Enteritidis, 1) and blaCMY-2 (Bredeney, 2). The ISEcp1-blaCTX-M-14-IS903 and ISEcp1-blaCTX-M-15-orf477 genetic structures were detected. IncI1 and IncA/C plasmids carried blaCTX-M-14, blaCTX-M-15, blaSHV-2, blaSHV-12 and blaCMY-2 genes. blaCTX-M-9 included in an In60 complex integron and blaCTX-M-10 linked to a phage-related element were found in non-typeable plasmids. Conjugation and temporal stability experiments were performed in vitro through daily passages (100 days) in the absence of antimicrobial pressure. In the stability experiments, 5 of the 11 tested isolates lost the ESBL or AmpC plasmidic genes and this was associated with concomitant loss of the whole or partial plasmid. In conclusion, successful plasmids belonging to different Inc groups mobilise ESBL- and AmpC-encoding genes in S. enterica. Loss of ESBL/AmpC genes in the absence of antimicrobial pressure might explain the low prevalence of these β-lactamases among Salmonella isolates.